Effects of low density lipoproteins and mevinolin on cholesterol content and muscarinic cholinergic responsiveness in cultured chick atrial cells. Regulation of levels of muscarinic receptors and guanine nucleotide regulatory proteins.
Cultures of myocytes from embryonic chick atria grown in medium supplemented with fetal calf serum from which lipoproteins had been removed demonstrated a nearly 10-fold increase in sensitivity of beating to the muscarinic cholinergic agonist carbamylcholine compared to cells grown with control serum. This effect was reversed by growth of cells in medium supplemented with lipoprotein-depleted serum (LPDS) reconstituted with the low density lipoprotein fraction from fetal calf serum. In cells grown in LPDS, total cell cholesterol was increased 32% over control levels and returned to control levels in cells grown with LPDS reconstituted with low density lipoprotein. Growth of cells in LPDS plus mevinolin, an inhibitor of endogenous cholesterol synthesis, also reversed the effects of LPDS on cholesterol content and sensitivity of beating to carbamylcholine. The ability of mevinolin (30 microM) to reverse the effect of LPDS on sensitivity of beating to carbamylcholine was inhibited by mevalonic acid, a metabolic precursor to cholesterol, with an IC50 of 7 x 10(-5) M. These data suggest that mevinolin reverses the effects of LPDS by altering cellular cholesterol levels. Enhanced responsiveness of embryonic chick heart cells to muscarinic stimulation was associated with a 2-fold increase in the number of muscarinic receptors with high affinity for agonist from 82 +/- 10 fmol/mg protein in media containing fetal calf serum to 175 +/- 12 fmol/mg protein in cells grown in the presence of LPDS. The distribution of receptors between high affinity (RH) and low affinity (RL) forms changed from 41% RH and 59% RL in cells grown in control serum to 66.5% RH and 33.5% RL in cells grown in LPDS. Quantitation of the effect of growth in LPDS on the levels of guanine nucleotide regulatory proteins No and Ni which couple the muscarinic receptor to a physiologic response, demonstrated that the relative levels of the 39-kDa alpha subunits of No and 41-kDa alpha subunits of Ni determined by ADP ribosylation with pertussis toxin and immunoblotting increased 2-fold compared to control cells grown with fetal calf serum. Growth of cells with medium supplemented with LPDS plus mevinolin reduced the levels of alpha 39 and alpha 41 to below the levels in control cells. Levels of the beta subunit of No and Ni were unaffected by growth with LPDS.(ABSTRACT TRUNCATED AT 400 WORDS)